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Sequence of the PCV ImplOll-48121 isolate (SEQ ID No. 1) 

1 AATTCAACCT TAACCTTTCT TATTCTGTAG TATTCAAAGG GCACAGAGCG 

51 GGGGTTTGAG CCCCCTCCTG GGGGAAGAAA GTCATTAATA TTGAATCTCA 

101 TCATGTCCAC CGCCCAGGAG GGCGTTCTGA CTGTGGTTCG CTTGACAGTA 

151 TATCCGAAGG TGCGGGAGAG GCGGGTGTTG AAGATGCCAT TTTTCCTTCT 

201 CCAGCGGTAA CGGTGGCGGG GGTGGACGAG CCAGGGGCGG CGGCGGAGGA 

251 TCTGGCCAAG ATGGCTGCGG GGGCGGTGTC TTCTTCTCCG GTAACGCCTC 

301 CTTGGATACG TCATATCTGA AAACGAAAGA AGTGCGCTGT AAGTATTACC 

351 AGCGCACTTC GGCAGCGGCA GCACCTCGGC AGCACCTCAG CAGCAACATG 

401 CCGAGCAAGA AGAATGGAAG AAGCGGACCC CAACCCCATA AAAGGTGGGT 

451 GTTCACTCTG AATAATCCTT CCGAAGACGA GCGCAAGAAA ATACGGGATC 

501 TTCCAATATC CCTATTTGAT TATTTTATTG TTGGCGAGGA GGGTAATGAG 

551 GAAGGACGAA CACCTCACCT CCAGGGGTTC G CTAATTTTG TGAAGAAGCA 

601 GACTTTTAAT AAAGTGAAGT GGTATTTGGG TGCCCGCTGC CACATCGAGA 

651 AAGCGAAAGG AACAGATCAG CAGAATAAAG AATACTGCAG TAAAGAAGGC 

701 AACTTACTGA TGGAGTGTGG AGCTCCTAGA TCTCAGGGAC AACGGAGTGA 

7 51 CCTGTCTACT GCTGTGAGTA CCTTGTTGGA GAGCGGGAGT CTGGTGACCG 

801 TTGCAGAGCA GCACCCTGTA ACGTTTGTCA GAAATTTCCG CGGGCTGGCT 

851 GAACTTTTGA AAGTG AGCG G GAAAATGCAG AAGCGTGATT GGAAGACTAA 

901 TGTacACGTC ATTGTGGGGC CACCTGGGTG TGGTAAAAGC AAATGGGCTG 

951 CTAATTTTG C AGACCCGGAA ACCACATACT GGAAACCACC TAGAAACAAG 

1001 TGGTGGGATG GTTACCATGG TGAAGAAGTG GTTGTTATTG ATGACTTTTA 

1051 TGGCTGGCTG CCCTGGGATG ATCTACTGAG ACTGTGTGAT CGATATCCAT 

1101 TGACTGTAGA GACTAAAGGT GGAACTGTAC CTTTTTTGGC CCGCAGTATT 

1151 CTGATTACCA GCAATCAGAC CCCGTTGGAA TGGTACTCCT CAACTGCTGT 

12 01 CCCAGCTGTA GAAGCTCTTT ATCGGAGGAT TACTTCCTTG GTATTTTGGA 
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GGGCCAG 
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ACGGAGGAAG 
TCCATATGAA 
T ATT ATT CAT 
ATTGTACATA 
TTTTCGAACG 
TAGTCTCAGC 
TAGTGGAATC 
AAGGGCTGGG 
GGTGAGGGCT 
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GGGGCCAGTT 
ATAAATTACT 
TAAGG GTTAA 
CATGGTTACA 
CAGTGCCGAG 
CACAG CTGGT 
TAGGACAGGT 
TTATGGTATG 
GTGGCCTTTG 
TCCCCTGTCA 



CGTCACCCTT 
GAGTCTTTTT 
GTGGGGGGTC 
CGGATATTGT 
GCCTACGTGG 
TTCTTTTGTT 
TTGGGGGTAA 
GCGGGAGGAG 
TTACAAAGTT 
CCCTGGGTGA 
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Sequence of the PCV ImplOll-48285 isolate (SEQ ID No. 2) 

1 AATTCAACCT TAACCTTTCT TATTCTGTAG TATTCAAAGG GCACAGAGCG 

51 GGGGTTTGAG CCCCCTCCTG GGGGAAGAAA GTCATTAATA TTGAATCTCA 

101 TCATGTCCAC CGCCCAGGAG GGCGTTTTGA CTGTGGTTCG CTTGACAGTA 

151 TATCCGAAGG TGCGGGAGAG GCGGGTGTTG AAGATGCCAT TTTTCCTTCT 

2 01 CCAGCGGTAA CGGTGGCGGG GGTGGACGAG CCAGGGGCGG CGGCGGAGGA 

2 51 TCTGGCCAAG ATGGCTGCGG GGG CGGTGTC TTCTTCTCCG GTAACGCCTC 

3 01 CTTGGATACG TCATATCTGA AAACGAAAGA AGTGCGCTGT AAGTATTACC 
3 51 AGCGCACTTC GGCAGCGGCA GCACCTCGGC AGCACCTCAG CAGCAACATG 
401 CCCAGCAAGA AG AATGG AAG AAGCGGACCC CAACCCCATA AAAGGTGGGT 
4S1 GTTCACTCTG AATAATCCTT CCGAAGACGA GCGCAAGAAA ATACGGGATC 
501 TTCCAATATC CCTATTTGAT TATTTTATTG TTGGCGAGGA GGGTAATGAG 
551 GAAGGACGAA CACCTCACCT CCAGGGGTTC GCTAATTTTG TGAAGAAGCA 
601 GACTTTTAAT AAAGTGAAGT GGTATTTGGG TGCCCGCTGC CACATCGAGA 

6 51 AAGCGAAAGG AACAGATCAG CAGAATAAAG AATACTGCAG TAAAGAAGGC 

7 01 AACTTACTGA TGGAGTGTGG AGCTCCTAgA TCTCAgGGAC AACGGAGTGA 
7 51 CCTGTCTACT GCTGTGAGTA CCTTGTTGGA GAGCGGGAGT CTGGTGACCG 
8 OX TTGCAGAGCA GCACCCTGTA ACGTTTGTCA GAAATTTCCG CGGGCTGGCT 
851 GAACTTTTGA AAGTGAGCGG GAAAATGCAG AAGCGTGATT GGAAGACTAA 
901 TGTACACGTC ATTGTGGGGC CACCTGGGTG TGGTAAAAGC AAATGGG CTG 
951 CTAATTTTGC AGACCCGGAA ACCACATACT GGAAACCACC TAGAAACAAG 

10 01 TGGTGGGATG GTTACCATGG TGAAGAAGTG GTTGTTATTG ATGACTTTTA 

10 51 TGGCTGGCTG CCCTGGGATG ATCTACTGAG ACTGTGTGAT CGATATCCAT 

1101 TGACTGTAGA GACTAAAGGT GGAACTGTAC CTTTTTTGGC CCGCAGTATT 

1151 CTGATTACCA G CAATCAG AC CCCGTTGGAA TGGTACTCCT CAACTGCTGT 

1201 CCCAGCTGTA GAAGCTCTTT ATCGGAGGAT TACTTCCTTG GTATTTTGGA 
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TTGGGGGTAA 
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AGTAGCGGGA 
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AGGGGTCATA 


GGTGAgGGCT 


GTGGCCTTTG 


TTACAAAGTT 


1701 


ATCATCTAGA 


ATAACAGCAC 


TGGAGCCCAC 


TCCCCTGTCA 


CCCTGGGTGA 


1751 


TCGGGGAGCA 


GGGCCAG 









J 



5/12 
FIG. 3a 



FIG. 3 



FIG 3a 
FIG. 36 



Sequence of the PCV Imp999 isolate (SEQ ID No. 3) 
1 AATTCAACCT TAACCTTTTT TATTCTGTAG TATTCAAAGG GTATAGAGAT 
51 TTTGTTGGTC CCCCCTCCCG GGGGAACAAA GTCGTCAATA TTAAATCTCA 
101 TCATGTCCAC CGCCCAGGAG GGCGTTCTGA CTGTGGTAGC CTTGACAGTA 
151 TATCCGAAGG TGCGGGAGAG GCGGGTGTTG AAGATGCCAT TTTTCCTTCT 
201 CCAACGGTAG CGGTGGCGGG GGTGGACGAG CCAGGGGCGG CGGCGGAGGA 
2 SI TCTGGCCAAG ATGGCTGCGG GGGCGGTGTC TTCTTCTGCG GTAACGCCTC 
301 CTTGGATACG TCATAGCTGA AAACGAAAGA AGTGCGCTGT AAGTATTACC 

3 51 AGCGCACTTC GGCAGCGGCA GCACCTCGGC AGCACCTCAG CAGCAACATG 

4 01 CCCAGCAAGA AGAATGGAAG AAGCGGACCC CAACCACATA AAAGGTGGGT 

4 51 GTTCACGCTG AATAATCCTT CCGAAGACGA GCGCAAGAAA ATACGGGAGC 
501 TCCCAATCTC CCTATTTGAT TATTTTATTG TTGGCGAGGA GGGTAATGAG 

5 51 GAAGGACGAA CACCTCACCT CCAGGGGTTC GCTAATTTTG TGAAGAAGCA 
601 AACTTTTAAT AAAGTGAAGT GGTATTTGGG TGCCCGCTGC CACATCGAGA 
651 AAGCCAAAGG AACTGATCAG CAGAATAAAG AATATTGCAG TAAAGAAGGC 
701 AACTTACTTA TTGAATGTGG AGCTCCTCGA TCTCAAGGAC AACGGAGTGA 
751 CCTGTCTACT GCTGTGAGTA CCTTGTTGGA GAGCGGGAGT CTGGTGACCG 
801 TTGCAGAGCA GCACCCTGTA ACGTTTGTCA GAAATTTCCG CGGGCTGGCT 
851 GAACTTTTGA AAGTG AG CGG GAAAATGCAG AAGCGTGATT GGAAGACCAA 
901 TGTACACGTC ATTGTGGGGC CACCTGGGTG TGGTAAAAGC AAATGGGCTG 
951 CTAATTTTGC AGACCCGGAA ACCACATACT GGAAACCACC TAGAAACAAG 

1001 TGGTGGGATG GTTACCATGG TGAAgAAGTG GTTGTTATTG ATGACTTTTA 
1051 TGGCTGGCTG CCGTGGGATG ATCTACTGAG ACTGTGTGAT CGATATCCAT 
1101 TGACTGTAGA GACTAAAGGT GGAACTGTAC CTTTTTTGGC CCGCAGTATT 
1151 CTGATTACCA GCAATCAGAC CCCGTTGGAA TGGTACTCCT CAACTGCTGT 
. 1201 CCCAGCTGTA GAAGCTCTCT ATCGGAGGAT TACTTCCTTG GTATTTTGGA 



12 51 AGAATGCTAC 

13 01 TCCCCCCCAT 

13 51 TATCACTTCG 
1401 CTTTAAGATT 

14 51 TAGTCCTGGT 

15 01 GTCCACATTT 

15 51 TATTTGGTTG 

16 01 AAGT AACGGG 
1651 GTAGTTTACA 

17 01 TATCATCT AG 
17 51 ATGGGGG AG C 



AGAACAATCC 
GCCCTGAATT 
TAATGGTTTT 
AAATTCTCTG 
CGTATATACT 
CTAGAGGTTT 
GAAGTAATCA 
AGTGGTAGGA 
TATGGGTCAT 
AATAACAGCA 
AGGGCCAG 
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GGGG CCAGTT 
ATAAATTACT 
TTAGGGTTTA 
ACATGGTTAC 
GCAGTGCCGA 
CCAAAGCTGA 
CAAGAACAGG 
GGGATTGTAT 
TGTGGCCTTT 
CTCCCCTATC 



CGTCACCCTT 
GAGTCTTTTT 
AGTGGGGGGT 
ACGGATATTG 
GGCCTACGTG 
TTCCTTTTGT 
TTTGGGTGTG 
GGCGGGAGGA 
GTTACAAAGT 
ACCCTGGGTG 
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Sequence of the PCV ImplOlO isolate (SEQ ID No. 4) 

1 AATTCAACCT TAACCTTTCT TATTCTGTAG TATTCAAAGG GTATAGAGAT 

51 TTTGTTGGTC CCCCCTCCCG GGGGAACAAA GTCGTCAATT TTAAATCTCA 

101 TCATGTCCAC CGCCCAGGAG GGCGTTGTGA CTGTGGTACG CTTGACAGTA 

151 TATCCGAAGG TGCGGGAGAG GCGGGTGTTG AAGATGCCAT TTTTCCTTCT 

201 CCAACGGTAG CGGTGGCGGG GGTGGACGAG CCAGGGGCGG CGGCGGAGGA 

251 TCTGGCCAAG ATGGCTGCGG GGGCGGTGTC TTCTTCTGCG GTAACGCCTC 

3 01 CTTGGATACG TCATAGCTGA AAACGAAAGA AGTGCGCTGT AAGTATTACC 

3 51 AGCGCACTTC GGCAGCGGCA GCACCTCGGC AGCACCTCAG CAGCAACATG 
401 CCCAGCAAGA AGAATGGAAG AAGCGGACCC CAACCACATA AAAGGTGGGT 

4 51 GTTCACGCTG AATAATCCTT CCGAAGACGA GCGCAAGAAA ATACGGGAGC 
501 TCCCAATCTC CCTATTTGAT TATTTTATTG TTGGCGAGGA GGGTAATGAG 
551 GAAGGACGAA CACCTCACCT CCAGGGGTTC GCTAATTTTG TGAAGAAGCA 
601 AACTTTTAAT AAAGTGAAGT GGTATTTGGG TGCCCGCTGC CACATCGAGA 

6 51 AAGCCAAAGG AACTGATCAG CAGAATAAAG AATATTG CAG TAAAGAAGGC 

7 01 AACTTACTTA TTGAATGTGG AG CTCCT CGA TCTCAAGGAC AACGGAGTGA 
751 CCTGTCTACT GCTGTGAGTA CCTTGTTGGA GAGCGGGAGT CTGGTGACCG 
801 TTGCAGAGCA GCACCCTGTA ACGTTTGTCA GAAATTTCCG CGGGCTGGCT 

8 51 GAACTTTTGA AAGTGAGCGG GAAAATGCAG AAGCGTGATT GGAAGACCAA 
901 TGTACACGTC ATTGTGGGGC CACCTGGGTG TGGTAAAAGC AAATGGGCTG 
951 CTAATTTTGC AG ACC CGGAA ACCACATACT GGAAACCACC TAGAAAGAAG 

1001 TGGTGGGATG GTTACCATGG TGAAGAAGTG GTTGTTATTG ATGACTTTTA 

1051 TGGCTGGCTG CCGTGGGATG ATCTACTGAG ACTGTGTGAT CG ATATC CAT 

1101 TGACTGTAGA GACTAAAGGT GGAACTGTAC CTTTTTTGGC CCGCAGTATT 

1151 CTGATTACCA G CAATCAG AC CCCGTTGGAA TGGTACTCCT CAACTG CTGT 

1201 CCCAGCTGTA GAAGCTCTCT ATCGGAGGAT TACTTCCTTG GTATTTTGGA 
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AGAATGCTAC 
TCCCCCCCAT 
TATCACTTCG 
CTTTAAGATT 
TAGTCCTGGT 
GTCCACATTT 
TATTTGGTTG 
AAGTAACGGG 
GTAGTTTACA 
TATCATCTAG 
ATGGGGGAGC 



AGAACAATCC 
GCCCTGAATT 
TAATGGTTTT 
AAATTCTCTG 
CGTATTTACT 
CCAGAGGTTT 
GAAGTAATCA 
AGTGGTAGGA 
TATGGGTCAT 
AATAACAGCA 
AGGGCCAG 



ACGGAGGAAG 
TCCATATGAA 
T ATT ATT CAT 
AATTGTACAT 
GTTTTCGAAC 
GTAGTCTCAG 
ATAGTGGAGT 
GAAGGGTTGG 
AGGTTAGGGC 
GTGGAGCCCA 



GGGGCCAGTT 
ATAAATTACT 
TTAGGGTTTA 
ACATGGTTAC 
GCAGCGCCGA 
CCAAAGCTGA 
CAAGAACAGG 
GGGATTGTAT 
TGTGGCCTTT 
CTCCCCTATC 



CGTCACCCTT 
GAGTCTTTTT 
AGTGGGGGGT 
ACGGATATTG 
GGCCTACGTG 
TTCCTTTTGT 
TTTGGGTGTG 
GGCGGGAGGA 
GTTACAAAGT 
ACCCTGGGTG 
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CLUSTAL W multiple sequence alignment 

PCVP K- 15 AATTCATATTTAGCCTITTCTAATACGGTAGTATTGGAAAGGTAGGGGTAG^ 

IMP 9 9 9 - ECO AATTCAACCTTAACCTTTTTTATTCTGT 

IMP1010 -ST AATT CAACCTTAAC CTTTCTT ATTCTGT AGT ATT CAAAGGGT AT AG AGATTTTGTTG GT C 

IMP 1011-48 AATT CAAC CTT AAC CTTT CTT ATTCTGT AGT ATT CAAAGGG C ACAG AG CGGGGGTTTG AG 

IMP1 0 1 1 - 4 8 AATTClAACCTTAACCl"rrCTTATTCTGTAGTATTCAAAGGGCACAGAGCGGGGGTTTGAG 



****** 



* * * * * * * * 



******** 



* * * * 



PCVPK- 1 5 CCGCCTGAGGGGGGGAGGAACTGGCCGATGTTGAATTTGAGGTAGTTAACATTCCAAGAT 
IMP9 9 9 - ECO CCCCCTCCCGGGGGAACAAAGTCGTCAATATTAAATCTCATCATGTCCACCGCCCAGGAG 
IMP 1 0 1 0 - ST CCCCCTCCCGGGGGAACAAAGTCGTCAATTTTAAATCTCATCATGTCCACCGCCCAGGAG 
IMP1 0 11-48 CCCCCTCCTGGGGGAAGAAAGTCATTAATATTGAATCrrCATCATGTCCACCGCCCAGGAG 
IMP1011-48 CCCCCTCCTGGGGGAAGAAAGTCATTAATATTGAATCTCATCATGTCCACCGCCCAGGAG 

** ** *** ** 



** *** ***** * ** * 



** *+ * * * * * 



PCVPK- 15 GGC- - TGCG AGTATCCTCCTTTT - ATGGTG AGT ACAAATTCTGTAGAAAGGCGGGAATTG 

IMP 9 9 9 - ECO GGCGTTCTGACTGTGGTAGCCTTGACAGTATATCCGAAGGTGCGGGAGAGGCGGGTGTTG 
IMP 1 0 1 0 - ST GGCGTTGTGACTGTGGTACGCTTGACAGTATATCCGAAGGTGCGGGAGAGGCGGGTGTTG 
IMP 1011-48 GGCGTTCTGACTGTGGTTCGCTTGACAGTATATCCGAAGGTGCGGGAGAGGCGGGTGTTG 
IMP 1011-48 GGCGTTTTG ACTGTGGTTCGCTTGACAGTATATCCGAAGGTGCGGGAGAGGCGGGTGTTG 

*** ****** ***** * * ** ** ******* *** 



PCVPK- 15 
IMP9 99-ECO 
IMP1010-ST 
IMP1011-48 
IMP1011-48 



AAGATACCCGTCTTTCGGCGCCATCTGTAACGGTTTCTGAAGGCGGGGTGTGCCAAATAT 
AAG ATGCCATTTTTCCTTCTCCAACGGTAGCGGTGGC - GGGGGTGGA- CGAGCCAGGGGC 
AAGATGCCATTTTTCCTTCTCCAACGGTAGCGGTGGC - GGGGGTGGA- CGAGCCAGGGGC 
AAGATGCCATTTTTCCTTCTCCAGCGGTAACGGTGGC- GGGGGTGGA - CGAGCCAGGGGC 
AAGATGCCATTTTTCCTTCTCCAGCGGTAACGGTGGC - GGGGGTGGA- CGAGCCAGGGGC 
***** ** * ** * * *** * *** **** * * ** +■* 



* * * * * 



PCVPK- 15 
IMP9 99-ECO 
IMP1010-ST 
IMP1011-48 
IMP1011-48 



PCVPK- 15 
IMP99 9-ECO 
IMP1010-ST 
IMP1011-48 
IMP1011-48 



PCVPK- 15 

IMP999-ECO 

IMP1010-ST 

IMPlOll-48 

IMP1011-48 



GGTCTTCTCCGGAGGATGTTTCCAAGATGGCTGCGGGGGCGGGTCCTTCTTCTGCGGTAA 

GG CGGCGGAGGATCTGGCCAAGATGGCTGCGGGGGCGGTGTCTTCTTCTGCGGTAA 

GG CGGCGGAGGATCTGGCCAAGATGGCTGCGGGGGCGGTGTCTTCrrCTGCGGTAA 

GG CGGCGGAGGATCTGGCCAAGATGGCTGCGGGGGCGGTGTCTTCTTCTCCGGTAA 

GG CGGCGGAGGATCTGGCCAAGATGGCTGCGGGGGCGGTGTCTTCTT CTCCGGTAA 

+ ^ * ******** * ********************* ******** ****** 

CGCCTCCTTGGCCACGTCATCCTATAAAAGTGAAAGAAGTGCGCTGCTGTAGTATTACCA 
CGCCTCCTTGG ATACGTCATAGC - TGAAAACG AAAGAAGTGCGCTGTA - - AGTATTACCA 
CGCCTCCTTGG AT ACGTCATAGC - TGAAAACG AAAGAAGTGCGCTGTA- - AGTATTACCA 
CGCCTCCTTGG AT ACGTCATATC - TGAAAACG AAAGAAGTGCGCTGTA - - AGTATTACCA 
CGCCTCCTTGG AT ACGTCATATC - TGAAAACGAAAGAAGTGCGCTGTA- - AGTATTACCA 
**.**.****♦** ******* * *** *************** ********** 

GCGCACTTCGGCAGCGGCAGCACCTCGGCAGCG - -TCAGTG- - AAAATGCCAAG CAAGAA 
GCGCACTTCGGCAGCGGCAGCACCTCGGCAGCACCTCAGCAGCAACATGCCCAGCAAGAA 
GCGCACTTCGGCAGCGGCAGCACCTCGGCAGCACCTCAGCAGCAACATGCCCAGCAAGAA 
G CG C ACTTCGGCAG CGGCAGCACCTCGG CAGCACCTCAGC AGCAACATG CCG AGCAAG AA 
GCGCACTTCGGCAGCGGCAGCACCTCGGCAGCACCTCAGCAGCAACATGCCCAGCAAGAA 

j. J_ J. JL, *************************** * **** ** ***** ******** 
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PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-48 

PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-48 

PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-48 

PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-43 

PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-48 

PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMP1011-48 

IMP1011-48 



PCVPK-15 
IMP99 9-ECO 
IMP1010-ST 
IMP1011-48 
IMP1011-48 



PCVPK-15 

IMP999-ECO 

IMP1010-ST 

IMPlOll-48 

IMPlOll-48 



AAGCGGCCCGCAACCCCATAAGAGGTGGGTGTTCACCCTTAATAATCCTTC 

GAATGGAAGAAGCGGACCCCAACC^CATAAAAGGTGGGTGTTCACGCTGAATAATCCTTC 
GAATGGAAGAAGCGGACCCCAACCACATAAAAGGTGGGTGTTCA^^ 

GAATGGAAGAAGCGGACCCCAACCCCATAAAAGGTGGGTGTTCACTCTGAATAATCCTTC 
GAATGGAAGAAGCGGACCCCAACCCCATAAAAGGTGGGTGTTCACTCTGAATAATCCTTC 

A- * * * * 4- ** ***** ***** ************** ** + + + 

CGAGGAGGAGAAAAACAAAATACGGGAGCTTCCAATCTCCCTTTTTGATTATTTTGTTTG 

CGAAGACGAGCGCAAGAAAATACGGGAGCTCCCAATCTCCCTATTTGATTATTTTATTGT 

CGAAGACGAGCGCAAGAAAATACGGGAGCTCCCAATCTCCCTATTTGATTATTTT 

CGAAGACGAGCGCAAGAAAATACGGGATCTTCCAATATCCCTATTC 

CGAAGACGAGCGCAAGAiUUVTACGGGATCTTCCAATATCCCTATTTGATTATT^ 

+ + + *-* *** ** *********** ** ***** ***** ************ ** 

CGGAGAGGAAGGTTTGGAAGAGGGTAGAACTCCTCACCTCCAGGGGTTTGCGAATTTTGC 
TGGCGAGGAGGGTAATGAGGAAGGACGAAC^CCTCACCTCCAGGGGTTCGCTAATTTTGT 
TGGCGAGGAGGGTAATGAGGAAGGACGAACACCT'CACCrCCAGGGGTTCGCTAATTTTGT 
TGGCGAGGAGGGTAATGAGGAAGGACGAACACCTCACCTCCAGGGGTTCGCTAA'l i~l~lGT 
TGGCGAGGAGGGTAATGAGGAAGGACGAACACCTCACCTCCAGGGGTTCGCT^ 
** ***** *** ** ** ** **** ***************** ** ******* 

TAAGAAGCAGACTTTTAACAAGGTGAAGTGGTATTTTGGTGCCCGCTGCCACATCGAGAA 

GAAGAAGCAAACTTTTAATAAAGTGAAGTGGTATTTGGGTGCCCGCrrGCC^ 

GAAGAAGCAAACrTTTTAATAAAGTGAAGTGGTATTTGGGTGCCCGCTGCC^CATCGAGA^ 

GAAGAAGCAGACTTTTAATAAAGTGAAGTGGTATTTGGG 

GAAGAAGCAGACrTTTAATAAAGTGAAGTGGTATTT^ 

******** ** ************** *********************** 

AG CG AAAGG AAC CG AC CAG CAGAATAAAG AAT ACTGCAGTAAAG AAGG C CACATACTT AT 
AG CC AAAGG AACTG ATCAG CAGAATAAAGAAT ATTGCAGTAAAGAAGGCAACTT ACTTAT 
AGC CAAAGGAACTG AT CAG CAG AATAAAG AAT ATTG CAGTAAAG AAGG CAACTT ACTTAT 
AGCGAAAGGAACAGATCAGCAGAATAAAGAATACTGCAGTAAAGAAGGCAACTTACTGAT 
AGCGAAAGGAACAGAT(^GC^GAATAAAGAATACTGC^GTAAAGAAGGCAACTTACTGAT 
+** ******** ** ***************** *************** ** **** ** 

CGAGTGTGGAGCTTCCGCGGAACCAGGGGAAGCGCAGCGACCTGTCTACTGCTGTGAGTAC 
TGAATGTGGAGCTCCTCGATCTCAAGGACAACGGAGTGACCTGTCTACTGCTGTGAGTAC 
TGAATGTGGAGCTCCTCGATCTCAAGGACAACGGAGTGACCTGTCTACTGCTGTGAGTAC 
GGAGTGTGGAGCTCCTAGATCrrCAGGGACAACGGAGTGACCTGTCTACTGCTGTGAGTAC 
GGAGTGTGGAGCTCCrTAGATCTCAGGGACAACGGAGTGACCTGTCTACTGCTGTGAGTAC 
** *********** * ***** ** ** *********************** 

CCTTTTGGAGACGGGGTCTTTGGTGACTGTAGCCGAGCAGTTCCCTGTAACGTATGTGAG 
CTTGTTGGAGAGCGGGAGTCTGGTGACCGTTGCAGAGCAGCACCCTGTAACGTTTGTCAG 
CTTGTTGGAGAGCGGGAGTCrTGGTGACCGTTGCAGAGCAGCACCCrrGTAACGTTTGTCAG 
CTTGTTGGAGAGCGGGAGTC^GGTGACCGTTGCAGAGCAGCACCCTGTAACGTTTGTCAG 
CTTGTTGG AG AG CGGG AGTCTGGTG AC CGTTGCAGAG CAGCAC CCTGT AACGTTTGT CAG 
^ * ******* * + * * ******* ** ** ****** *********** *** ** 

AAATTTCCGCGGGCTGGCTGAACTTTTGAAAGTGAGCGGGAAGATGCAGCAGCGTGATTG 
AAATTTCCGCGGGCTGGCTGAACTTTTGAAAGTGAGCGGGAAAATGCAGAAGCGTGATTG 
AAATTTCCGCGGGCTGGCTGAACTTTTGAAAGTGAGCGGGAAAATGCAGAAGCGTGATTG 
AAATTTCCGCGGGCTGGCTGAACTTTTGAAAGTGAGCGGGAAAATGCAGAAGCGTGATTG 
AAATTTCCGCGGGCTGGCTGAACTTTTGAAAGTGAGCGGGAAAATGCAGAAGCGTGATTG 
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GAAGACAGCrTGTACACGTCATAGTGGGCCCGCCCGGTTGTGGGAAGAGCCAGTGGGCCCG 
GAAGACCAATGTACACGTCATTGTGGGGCCACCTGGGTGTGGTAAAAGCAAATGGGCTC^ 
GAAGACCAATGTACACGTCATTGTGGGGCCACCTGGGTGTGGTAAAAGCAAATGGGCTGC 
GAAGACTAATGTACACGTCATTGTGGGGCGACCTGGGTGTGGTAAAAGCAAATGGGCTG^ 
GAAGACTAATGTACACGTCATTGTGGGGCCACCTGGGTGTGGTAAAAGCAAATGGGCTGC 

******* ************ ***** ** ** ** ***** ** *** * ***** 

TAATTTTGCTGAGCCTAGGGACACCTACTGGAAGCCTAGTAGAAATAAGTGGTGGGATGG 
TAATTTTGCAGACCCGGAAACCACATACTGGAAACCACCTAGAAACAAGTGGTGGGATGG 
TAATTTTGCAGACCCGGAAACCACATACTGGAAACCA.CCTAGAAAC 
TAATTTTGC7VGACCCGGAAACCACATACTGGAAACC7VCCT 

TAATTTTGCAGACCCGGAAACCACATACTGGAAACCACCTAGAAACAAGTGGTGGGATGG 
********* *+ * * *** ******** ** ****** ******* *,* ***** 

ATATCATGGAGAAGAAGTTGTTGTTTTGGATGATTTTTATGGCTGGTTACCTTGGGATGA 
TTACCATGGTGAAGAAGTGGTTGTTATTGATGACTTTTATGGCTGGCTGCCGTGGGATGA 
TTACCATGGTGAAGAAGTGGTTGTTATTGATGACTTTTATGGCTGGCTGCCGTGGGATGA 
TTACCATGGTGAAGAAGTGGTTGTTATTGATGACTTTTATGGCTGGCTGCCCTGGGATGA 
TTACCATGGTGAAGAAGTGGTTGTTATTGATGACTTTTATGGCTGGCTGCCCTGGGATGA 
** ***** ******** ****** * ***** ************ * * * ******** 

TCTACTGAGACTGTGTGACCGGTATCCATTGACTGTAGAGACTAAAGGGGGTACTGTTCC 
TCTACTGAGACTGTGTGATCGATATCCATTGACTGTAGAGACTAAAGGTGGAACTGTACC 
TCTACTGAGACTGTbTGATCGATATCCATTGACTGTAGAGACTAAAGGTGGAACTGTACC 
TCTACTGAGACTGTGTGATCGATATCCATTGACTGTAGAGACTAAAGGTGGAACTGTACC 
TCTACTGAGACTGTGTGATCGATATCCATTGACTGTAGAGACTAAAGGTGGAACTGTACC 
****************** ** ************************** ** ***** ** 

TTTTTTGGCCCGCAGTATTTTGATTACCAGCAAT 

TTTTTTGGCCCGCAGTATTCTGATTACCAGCAATCAGACCCCGTTGGAATGGTACTCCTC 
TTTTTTGGCCCGCAGTATTCTGATTACCAGCAATCAGACCCCGTTGGAATGGTACrrCCTC 
TTTTTTGGCCCGCAGTATTCTGATTACCAGCAAT^^ 

TTTTTTGGCCCGCAGTATTCTGATTACCAGC^ATCAGACCCCGTTGGAATGGTACTCCTC 
******************* ***************** **** *************** 

AACTGCTGTCCCAGCTGTAGAAGCTCTCTATCGGAGGATTACTACTTTGCAATTTTGGAA 

AACTGCTGTCCCAGCTGTAGAAGCTCTCrATCGGAGGATTACTTCCTTGGTATTTTGGAA 

AACTGCTGTCCCAGCTGTAGAAGCTCTCTATCGGAGGATTACTTCCTTGGTATTTTGGAA 

AACTGCTGTCCCAGeTGTAGAAGCTCTTTATCGGAGGATTACin'CCTTGG 

AACTGCTGTCCCAGCTGTAGAAGCTCTTTATCGGAGGATTACTTCCTTGGTATT^ 

*************************** *************** * *** ********* 

GACTGCTGGAGAACAATCCACGGAGGTACCCGAAGGCCGATTTGAAGCAGTGGACCCACC 
G AATGCTACAG AACAATCC ACGGAGG AA - - -GGGGGCCAGTTCGTCACCCTTTCCCCCCC 
GAATGCTACAGAACAATCCACGGAGGAA- - -GGGGGCCAGTTCGTCACCCTTTCCCCCCC 
G AATGCT AC AGAACAATCC ACGGAGG AA- - -GGGGGCCAGTTCGTCACCCTTTCCCCCCC 
GAATGCTACAGAACAATCCACGGAGGAA- - -GGGGGCCAGTTCGTCACCCTTTCCCCCCC 
** **** ***************** * * **** ** * * * +** ** 



PCVPK - 1 5 CTGTGCCCTTTTCCCATATAAAATAAATTACTGAGTCTTTTTTGTTATCACATCGTAATG 

IMP99 9 - ECO ATGCCCTGAATTTCCATATGAAATAAATTACTGAGTCTTTTT- - - T ATCACTTCGTAATG 

IMP 1 0 1 0 - ST ATGCCCTGAATTTCCATATG AAATAAATTACTGAGTCTTTTT TATCACTTCGTAATG 

IMPIO 1 1-48 ATGCCCTGAATTTCCATATG AAATAAATTACTGAGTCTTTTT TATCACTTCGTAATG 

IMP1011-48 ATGCCCTGAATTTCCATATGAAATAAATTACTGAGTCTTTTT TATCACTTCGTAATG 
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PCVPK - 1 5 GTTTTTATT - TTTATTTA TTTA GAGGGTCTTTTAGGATAAATTCTCTGAATTG 

IMP 9 9 9 - ECO GTTTTTATTATTCATTTAGGGTTTAAGTGGGGGGTCTTTAAGA 

IMPIOIO-ST GTTTTTATTATTCATTTAGGGTTTAAGTGGGGGGTCTTTAAG ATTAAATTCTCTGAATTG 

IMP 1 0 1 1 - 4 8 G TTTTT ATT ATTCATTAAGGGTT - AAGTGGGGGGTCTTTAAGATTAAATTCTCTGAATTG 

IMP 1011-48 GTTTTTATT ATTCATTAAGGGTT - AAGTG GG GGGT CTTT AAG ATT AAATT CT CTG AATTG 
********* ** *** * ** * * ******** ** **************** 

PCVPK - 1 5 T ACAT AAAT AGT CAG CCTT AC CACATAATTTTGGG CTG TGGCTG C - ATTTTGGAGCGCAT 
IMP99 9 - ECO TACATACATGGTTACACGGATATTGT AGT CCTGG - TCGTATATACTGTTTTCGAACG CAG 

IMP1010 -ST TACATACATGGTTACACGGATATTGT AGT CCTGG - TCGTATTTACTGTTTTCGAACGCAG 
IMP 1011-48 TACATACATGGTTACACGGATATTGT ATT CCTGG - TCGTATATACTGTTTTCGAACG CAG 

IMP1011-48 TACATACATGGTTACACGGATATTGTATTCCTGG - TCGTATATACTGTTTTCGAACGCAG 

****** *■* ** * * * ** * *** ** * * **** ** **** 

PCVPK- 1 5 AGCCGAGGCCTGTGTGCTCGACATTGGTGTGGGTATTTAAATGGAGCCACAGCTGGTTTC 
IMP 9 9 9 - ECO TGCCGAGGCCTACGTGGTCCAC^TTTCTAGAGGTTTGTAGCCTCAGCCAAAG 
IMPIOIO-ST CGCCGAGGCCTACGTGGTCCA<^TTTCCAGAGGTTTGTAGTCn*CAGCCAAAGC^ 
IMP10 11-48 TGCCGAGGCCTACGTGGTCTACATTTCCAGCAGTTTGTAGTCTCAGCCACAGCTGGTTTC 
IMP1011-48 TGCCGAGGCCTACGTGGTCTACATTTCCAGTAGTTTGTAGTCTCAGCCACAGCTGATT^ 
********** *** ** ***** ** * ** ***** ***** ** * 

PCVP K- 15 TTTTATTATTTGGGTGGAACCAATCAATTGTTTGGTCCAGCTCAGGTTTGGGGGTGAAGT 

IMP9 9 9 - ECO TTTTGTTATTTGGTTGGAAGTAATC1AATAGTGGAGTCAAGAACAGG 

IMP 1 0 1 0 - ST TTTTGTTATTTGGTTGGAAGTAATCAATAGTGGAGTCAAGAACA 

IMP1011-48 TTTTGTTGTTTGGTTGGAAGTAATCAATAGTGGAATCTAGGACAGGTTTGGGGGTAAAGT 

IMP1011-48 TTTTGTTGTTTGGTTGGAAGTAATCAATAGTGGAATCTAGGACAGGTTTGGGGGTAAAGT 
**** ** ***** ***** ******* ** ** ** ********** ** **** 



ACCTGGAGTGGTAGGTAAAGGGCTGCCTTATGGTGTGGCGGGAGGAGTAGTTAATATAGG 

AACGGGAGTGGTAGGAGAAGGGTTGGGGGATTGTATGGCGGGAGGAGTAGTTTACATATG 

AACGGGAGTGGTAGGAGAAGGGTTGGGGGATTGTATGGCGGGAGGAGTAGTTTACATATG 

AGCGGGAGTGGTAGGAGAAGGGCTGGGTTATGGTATGGCGGGAGGAGTAGTTTACATAGG 

AGCGGGAGTGGTAGGAGAAGGGCTGGGTTATC^TATGGCGGGAGGAGTAGTTTACATAGG 
* * *********** ****** ** ** ** ***************** * *** * 

GGTCATAGGCCAAGTTGGTGGAGGGGGTTACAAAGTTGGCATCCAAGATAACAACAGTGG 
GGTCATAGGTTAGGGCTGTGGCCTTTGTTACAAAGTTATC^^ 
GGTCATAGGTTAGGGCTGTGGCCTTTGTTACAAAGTTATCATCTAGAATAACAG 
GGTCATAGGTGAGGGCTGTGGCCTTTGTTACAAAGTTATCATCTAGAATAA 

GGTCATAGGTGAGGGCTGTGGCCTTTGTTACAAAGTTATCATCTAGAATAACAGCACT 
********* * * **** *********** **** * ******* ** *** 



PCVPK- 1 5 ACCCAACACCTCTTTGATTAGAGGtGATGGGGTCTCTGGGGTAA 
IMP 9 9 9 - ECO AGCCCACTCCCCTATCACCCTGGGTGATGGGGGAGCAGGGCCAG 
IMP1 0 1 0 - ST AGCCCACTCCCCTATCACCCTGGGTGATGGGGGAGCAGGGCCAG 
I MP 1011-48 AGCCCACTCCCCTGTCACCCTGGGTG ATCGGGG AGCAGGGCCAG 

IMP 1011-48 AGCCCACTCCCCTGTCACCCTGGGTGATCGGGGAGCAGGGCCAG 
* ** ** ** ** * * ****** *** * *** * 



